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ST. CLAIR RIVER SITUATION REPORT 


INTRODUCTION 


Dow Chemical's soill of perchloroethylene into the St. Clair River 
near Sarnia in August 1985 and the occurrence of small "globs", 
(fist size) of a tarry substance on the river bottom have become a 
focus of public environmental concern in Ontario. Concern centres 
on the safety of the drinking water supply drawn from the St. 
Clair and the extent and source of contamination of the St. Clair 
River in the Sarnia area. This situation report, compiled by 
Environment Canada and the Ontario Ministry of &nvironment/ 
orovides a summary of the environmental conditions of the river, 
past and present pollution control practices in the area; and 
current government actions. 


ENVIRONMENTAL CONDITIONS 
1. POINT SOURCES - INDUSTRIAL 


The "Chemical Valley" at Sarnia is composed of a number of 
petroleum refineries and petrochemical plants, mostly adjacent to 
tne river, within ten kilometres south of the business core. Table 
1 lists the industries in order of location (north to south) and 
provides a list of products. The facility list represents the bulk. 
of the industry located on the St. Clair River and the area along 
the shoreline which is mst degraded in terms of water and sediment 
quality. The attached mao shows the location of the St. Clair 
River and Sarnia in southwestern Ontario along with the location of 
specific facilities identified in the attached table. 


These industries discharge a daily total of 1.7 billion litres of 
process, cooling and storm water (1983 annual average). The 
Ontario Ministry of the Environment regulates the discharge of 
conventional pollutants such as suspended solids, metals such as 
lead, and a limited group of organic contaminants such as total 
phenols. This is effected by a variety of means such as Control 
Orders, Certificates of Approval and the use of Ontario's General 
Industrial Discharge Objectives or Federal Industry Specific 
Regulations and Guidelines. Control Orders and Certificates of 
Approval may or may not stipulate actual discharge objectives for 
specific pollutants. Over the last 20 years, the industries in the 
area have accomplished major reductions in the discharge of 
pollutants by installing end-of-pipe treatment such as_ the 
installation of bio-oxidation plants at Polysar and the petroleum 
refineries, modifying manufacturing processes, and recycling 
wastestreams. 
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ST. CLAIR RIVER STUDY AREA 
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During the late 1970's an increased awareness of toxic organic 
canpounds and the laboratory technology for their identification 
allowed the analysis of these effluents for trace organics 
(Ontario Ministry of the Environment 1975 and = 1977, 
Environmental Protection Service/Ontario Ministry of the 
Environment 1979-1980). The results of these studies indicated 
that some effluents contained very high concentrations of 
industrial organic pollutants in excess of one part per million 
(1 ppm). The industries found to be discharging organics in 
excess of 1 ppm were asked to control the effluent immediately, 
while those compounds discharged in excess of 0.1 ppm were to be 
subject to increased monitoring. The present quality of these 
effluents will be evaluated in detail during 1986 under an EPS - 
Ontario Region - Ontario Ministry of the Envirorment cooperative 
survey of all point sources to the river. This survey will 
identify sources requiring further remediation and is part of 
the Canada/U.S. Upper Great Lakes Connecting Channels Study. 


In terms of direct discharges to the St. Clair, the Sarnia 
Township Ditch, which runs through Polysar property is 
considered as an ‘industrial point source because it contains 
industrial process effluent and cooling water and treated runoff 
or leachate fron four industrial dumpsites owned by Imperial 
Oil, Fiberglass, Dow Chemical and Polysar. The Township Ditch 
may be a major source of organics to the river due to the 
presence of treated process water (Polysar, Cabot Carbon, 
Fiberglass) and treated leachate and/or runoff from the 
industrial dumpsites (collectively known as the Scott Road 
dump). On one occasion during 1985, storm-induced runoff under 
high flow conditions was apparently responsible for large 
increases in concentrations of PCBs, hexachlorobenzene and 
octochlorostyrenes detected in the Township Ditch, primarily in 
suspended solids and not in the aqueous phase. An additional, 
minor discharge is the dewatering effluent from the CN Railway 
tunnel which is contaminated with gases such as phenolics, 
chlorides and hydrogen sulphide. 


See Appendix 1 for more information concerning Industrial Point, 
Sources. 


Point Sources - Municipal 


The upper river from Point Edward to Corunna also receives the 
discharge from three municipal water pollution control plants 
(WPCPs) -- Point Edward, Sarnia and Corunna — which have a 
combined capacity of 73 million litres per day. The Point 
Fdward and Sarnia WPCPs provide primary treatment with 
phosphorus removal. The Corunna Plant is an extended aeration 
facility with phosphorus removal. 


In addition to the WPCPs, urban runoff (storm sewers) and 
combined stomn/sanitary waste (combined sewer overflows) also 
discharge to the river. Sarnia is the major urban centre and 
has 4 wet weather combined sewer overflows and 11 storm water 
outfalls. Two of the combined sewer overflows and three of the 
storm sewers service the "Chenical Valley" and are potential 
sources of industrial organics. 
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NON-POINT SOURCES 


An indirect yet potentially significant source of contaminants 
arises from urban and rural runoff and drainage of unknown 
origin into tributaries. 


In a recent study conducted by Agriculture Canada _ for 
Environment Canada, it has been reported that about 2.5 million 
kg of agricultural pesticides. are used annually in_ the 
agricultural land draining into the Detroit-St. Clair River 
connecting channels. Approximately 70% of these pesticides have 
been identified as potentially envirormentally hazardous. While 
documentationn of the use of these agricultural pesticides is 
complete, the fate of these chemicals in the environment remains 
unclear. Recent analysis of surface water (Thames River), 
ground water (drinking wells), and municipal drinking water 
supplies by provincial authorities have identified high levels 
of several of the pesticides used extensively in agriculture. 
Further definitive documentation of this emerging issue is 
required. 


Surveys in 1984 and in 1985 by the Ministry of the Environment 
have provided estimates of loading contributions from water and 
suspended solids entering the St. Clair River from adjacent 
watersheds. In addition to conventional water chenistry 
parameters, nutrients, phenols, mercury and heavy metals were 
routinely analyzed. 


Additional organic compoands measured, included PCBS, 
chlorinated aromatics, chlorophenols, herbicides and pesticides. 


Typically, 1984 organic contaminant levels under low flow dry 
weather conditions were below detection levels with some 
exceptions associated with aqueous fraction as opposed to 
suspended solids. 


Elevated levels were also noted for the pesticides atrazine, 
Ethion, and Mevinphos in Talford and Baby Creeks. The latter 
two were detected in July and possibly originate from 
agricultural land runoff. E 
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WASTE DISPOSAL SITES 


There are eleven waste disposal sites in Lambton County within 3 
km of the St. Clair River. This includes 2  landfarming 
Operations for refinery wastes, 7 landfills, 4 settling ponds, 
and 1 drum storage facility. A tabular summary of the 
activities of these facilities' is attached. The information 
provided below applies only to active sites. Those which may 
have been used historically but are now closed, are not 
included. An example is the Ladney property which is privately 
owned and has been covered and seeded. 


Landfarming 


Landfarming or landspreading involves the~ application of 
petroleum wastes to the upper soil zone where itsdecomposed by 
spoil bacteria. Shell and Esso annually dispose of 18,580 cubic 
meters of oily wastes and sludges by landfarming. Esso is the 
major landfarmer disposing of 17,900 cubic meters. 


Groundwater and surface water monitoring is conducted at both 
sites wich are located on clay or till with very low 
permeability. Impact on these waters is negligible. 


Landfills (Disposal Sites) 


Dow, Esso, Polysar, Fiberglass, Ontario Hydro, Unitec and 
Welland Chemicals Limited operate landfills for industrial 
waste. The province of Ontario is responsible for licensing 
these sites. Prior to remediation, leachate fron Dow's Scott 
Road site was migrating into the Scott Road Drain which empties 
into the St. Clair via the Township Ditch. The site was 
subsequently bermed for the collection Leachate, which is now 
treated using activated carbon prior to discharging to the Scott 
Road Drain. The Scott Road and Township Ditches were 
subsequently excavated to remove contaminated sediments which 
were placed in the Dow landfill. Imperial Oil (Esso Petroleum 
and Esso Chemcial) Fiberglass and Polysay also operate disposal 
sites along Scott Road. Further sampling of sediments, water, 
leachate and runoff -is necessary to determine whether the 
disposal sites are a continuing source of organics. Some 
preliminary sampling will be conducted as part of Environment 
Canada's intensive six week study. , 


The waste types being landfilled vary considerably from solvents 
with chlorinated hydrocarbons at Dow's Scott Road site to coal 
and fly ash at Ontario Hydro's site. 


Monitoring of surface water, runoff and groundwater also varies 
considerably. Dow has monitored at the Scott Road site since 
1980 but does not monitor at its LaSalle Road site. Polysar and 
Welland Chemicals Limited have monitoring programs but Esso does 
not. Ontario Hydro monitors only runoff pH fron the fly ash 
site. As part of the Upper Great Lakes Connecting Channels 
Study, these disposal sites will be assessed to determine the 
potential impact on groundwater and surface water. 


All landfills are located in clay or clay tills with low 
permeability. 
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Ponds 


Shell, CIL and Welland Chemical have ponds for the treatment or 
storage of their wastes. The Shell settling pond for spent lime 
slurries is no longer used; CIL operates two ponds for gypsum 
Slurry waste and Welland Chemical operates a liquid effluent 
storage pond, as well as a lagoon waste treatment system which 
discharges to the St. Clair River via the Scott Road Drain. 


Surface _water and groundwater monitoring to identify pond 
seepage is done at CIL and Welland Chemical Limited. 


Drum Storage 


Welland Chemical Limited operate a drummed storage facility. 


Waste Disposal Summary 


1. The types of waste disposal practices near the St. Clair 
River include landfarming, landfilling of hazardous and 
non-hazardous waste,, pond storage, lagoon treatment, and 
drum storaye. 


2. Monitoring of surface and groundwater sources varies 
considerably. 


37) Soil permeability beneath the sites is low, therefore 
migration of contaminants through the soil fron surface and 
near surface waste sources is slow. , 

SPILL SUMMARY 

During the years 1972 to 1984, there were 275 spills reported in 

the Sarnia area. In 161 cases, or 58% of the spills, some 

product entered the St. Clair River, or its tributaries. 


Companies with the highest frequency spills: 


Polysar 48 spills 
Dow Chemical 29 . 
Imperial Oi1/Esso cy As 
CNR live y: 


Sun dil ce 


—/l- 


During the 12 year period the most significant spills included the 
following products: 


Product Spills # Spills Total Volume 
Oil 40 1,000 metric tons 
Acid 1l 155 7 , 
Paint 10 a Se . 
Phenol 9 7 on " 
Styrene 7 TS cat : 
Sodium hydroxide 4 i x 
Vinyl chloride 3 a>: 5 9F mn 
Xylene 2 ry eds " 
Benzene 2 Sb ted ey 


The remaining 187 records include releases of bilge water, sludges, 
orocess water, carbon black and other undefined mixtures. 


Contingency Plans 


Several contingency plans for spills are established. The Ontario 
Ministry of the Environment, Canadian Coast Guard and Environment 
Canada all have contingency plans in place to deal with spills of 
oil and hazardous materials. There are also agreements between the 
3 agencies to provide support to each other at the request of the 
lead agency. The responsibility for the lead role is divided 
between DOE, MOE and CCG. 


DOE is responsible for spills from federal facilities and also 
becomes involved when a spill impacts federal orowerty, such as 
Walpole Island in the St. Clair River. 


MOE has jurisdiction over all other land based pollution 
incidents. 


CCG is the lead agency for Marine spills and in cases where the 
international boundary is affected. 


International Spills 


Annex 9 of the Great Lakes Water Quality Agreement gives the 
Canadian and U.S. Coast Guards responsibility for the Canada/Un ited 
States Joint Marine Pollution Contingency Plan for Spills of Oil 
and other Noxious Substances. Notification procedures are 
established and members of a Joint Response Team are identified, to 
deal with major international spills. 


Although the Joint Plan has been used to notify the Canadian and 
U.S. agencies of major incidents such as the recent 
perchloroethylene spill, it has not been necessary to invoke the 
plan in the Sarnia area. 


A detailed supplement to the joint plant for the Detroit-St. Clair 
River System has been prepared to identify local concerns and 
resources. 
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Summary of Spills in St. Clair River in excess of 40 metric tonnes. 
l- Ship named “Parkerevans" collision, 210 MT of Bunker "C" spilled on 
Juin 5, 1972 in St.Clair River. 90% recovered. 


2- Overflow at "Polysar" of 159 MT of industrial waste (lLignliquor) 
spilled on Juin 23, 1975 on land & water. 98% recovered. 


3- Pipe leak at “Imperial Oil Ltd", 239 MT of Phenol waste water 
spilled on July 22, 1975 in St. Clair River. 6% recovered. 


4- Pipe leak at "Sun Oil", 156 MT of Bunker "C" spilled on 
January 28, 1976 in St. Clair River. 990% recovered. 


5- Plant upset at "Polysar", 86.5 MT of Latex rubber spilled 
in St. Clair River on January 30, 1989. 0% recovered. 


6- Dyke failure at "Dow Chemical", 4,879 MT of Sodium chlorate spilled 
in St. Clair River on November 21, 1979. Under 30% recovered. 


J- Fitting failure at "CN-Rail", 85.7 MT of Bunker "C" spilled on July 6, 
1977 on land. 90% recovered. 


8- Overflow at “Polysar", 411.2 MT of Styrene spilled on St. Clair River 
on May 29,1978. 98% recovered. 


9- Pipe leak at "Imperial Oil", 348 MT of Gasoline spilled on land 
on December 26, 1981. 100% recovered. d 


1¢- Pipe Leak at "Dow chemical", 379 MT of sodium chloride spilled in 
Ge. Ole il. Raver. "ou December 22, 1981. 909% recovered. 


ll- Dyke failure at. "SUNOIL", 91 MT of process water spilled in 
Set late River x7 December 18, 1975. Under 308% recovered. 


12- Pipe Leak at "SUNOIL", 309 MT of Bunker "C" spilled on land in 
St. Clair River area on January 29, 1976. 106% recovered. 


13- Overflow at "Esso Petroleum", 45.5 MT of washwater spilled to the 
St. Clair River area on September 7, 1982. @% recovered. 


14- Pipe Leak at "Esso", 164 MT of salt water "brine" spilled on 
ground on January 8, 1984. 90% recovered. 


15- Fitting failure at "Esso", 116 MT of, fuel #2 arth es in st, Claiz 
River on February 22, 1984. 99% recovered. 
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DEEP WELL INJECTION PRACTICES 


INTRODUCTION 


Deep well waste disposal is the injection of a liquid waste, under 
pressure or by gravity, into a porous geological strata. Upward 
migration from the disposal zone, potentially resulting in ground 
water or surface water contamination, will occur if the confining 
beds contain natural permeable channelways, such as faults and 
fractures, and if hydraulic pressures are sufficient. Injection 
pressures, if high enough, can fracture the overlying formations. 


Abandoned, poorly constructed and improperly plugged boreholes may 
also aid upward migration. 


From 1958 to 1976, disposal wells discharged about 8 x 106 m3 of 
industrial wastes at pressures up to 450 psi into the Detroit River 
Group in the Sarnia area. These activities were terminated as a 
result of breakouts of brine and wastes at the surface. The types 
of waste injected were primarily spent caustics, acids, phenols, 
hydrocarbons, and brines (see attached Tables). ; 


Since 1976, provincial authorities have allowed gravity disposal of 


wastes (cavern washing and oil field brines) five miles away from 


the river. The deep well operations were approved by the Ministry 
of Natural Resources and operators were required to submit monthly 
reports on injection volumes to the Ministry of the Environment 
(OWRC) . 


Geology and Hydrogeology of Lambton Co. in the Vicinity of Sarnia 


A vertical '‘section' cut through the ground in this area would 
display, beginning at the top: 30 to 50 meters of clay (lake and 
glacial deposits) overlying bedrock consisting primarily of shale 
(Lambton and Hamilton groups) over limestone and dolomite (Detroit 
River Group), over limestone, shale and salt (‘Salina Formation", 
see attached diagram). Sand and gravel occurs between the clay and 
upper shale; groundwater within this zone constitutes the primary 
Source of well water in the area. This zone is referred to as the 
"freshwater aquifer’. 


Oil and gas deposits occur at various depths witnin the rock units. 
Wells drilled into these rocks for exploration and production oer 
the last 100 years have resulted in an abundance of abandoned and 
often improperly plugged oil and gas wells. 


The ideal concept of deep well injection of wastes is to place the 
material at sufficient depths and under 'confining' rock wits 
(such as shale) which will prevent their subsequent entry into the 
ecosystem. However, the ‘Detroit River Group', into wnich mst of 
the wastes were injected, does not fully meet the generally 
accepted criteria applied to disposal zones and confining beds. 
Unknown, abandoned wells, natural fractures (joints and faults) 
and, vossibly caves, as well as man-induced fractures (from 
pressure injection of the wastes) all provide potential channels 
for the wastes to move up into the freshwater aquifer. 
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More recent data fron groundwater and gas monitoring in the CN 
railway tunnel could indicate that waste disposed in the Detroit 
River Group may have entered the freshwater aquifer. In 
addition, temporal variations of chloride concentrations and the 
composition of gases entering the tunnel suggest that the 
operation of yas caverns in the Salina Formation influences 
movement of contaminants within and above the Detroit River 
Group. This is an area which will require further investigation. 


Although industrial disposal operations have ceased, salt mine 
wastes and oil field brines have continually been disposed in 
the Detroit River Group. These activities, along with residual 
pressures in the Detroit River and possibly, the storage of gas 
and propane in salt caverns, may result in the migration of 
pollutants from the deep wells upward into the freshwater 
aquifer and subsequently into the river. 
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Location of Wells 


There were 16 injection wells which received liquid industrial 
wastes. These extend approximately 205 meters (680 feet) below 
ground surface into the Detroit River Group limestone formation 
under pressures of 9 to 458 psi. In addition, Dow Chemical 
operated two storage caverns at a depth of 588 meters (190d 
feet) under gravity feed into the Salina (salt) formation. A 
map of the well locations is attached. 


Substances and Quantities Disposed 


See attached table. 


Previous Upwelling 


There is historical documentation to suggest that pressurized 
waste has migrated from the Detroit River Group formation 
resulting in the flowing of industrial wastes from abandoned 
wells in both Lambton County and Port Huron Michigan areas. In 
1967, several abandoned wells in Port Huron, Michigan began to 
flow, yielding water containing phenols and hydrogen sulphide. 
In 1972, an abandoned 44m (140 ft.) well behind the Capitol 
Theatre in Sarnia began to flow. The greenish liquid contained 
high levels of phenol, chloride, hydrogen sulphide and organic 
carbon. In the same year, 2 water wells on the Imperial Oil 
Ltd. prooerty began to discharge similar-type liquids. Deep 
well disposal of such waste was subsequently discontinued, 
however, deep well disposal of brine wastes continues. 


‘opsujuO ‘Ajunog uvojquey ‘sem Vo|JIe[U] BIEeM [BA SNpu| 


° Stier 2 
aopisay Looe pipes 0061 oc Me promos 
: Situ aisen a-n61 TERPS PUETPS ‘Usaae7 be i) Fiuses UO! TT ¥7 aod 

FA —E ——e 
(161) on71 (1562) oF (9527-12) OR - OBL (rit) 6F21 (snt) S°209 |] ¥ Sl @ige. Stt*n 2 
— — periwit 
2a) ur eyuomve | (202965) wih ant (9¢¢-9¢2) sau Tenpyy 
WIA MICSHAMO) wrNIS HOO ASL E, ZL61-ROG1 (161) on2t (1692) OL be2zt + Sal (iRf) 6rZt z sl POWs vorawey] og tte ubtceney 
(052-b61) 
2161-1961 (0Le) onnz azn - Sty 1052) G2 W |snu 
(052-961! 
(Zur) ocsz NcR - $C (9S2) 028 ol |rno 
rey: (cole-FS¢2) (902-251) 
(e2p°125°d)| 2261-961 (b°25) OLE aSt-U0b SLY¥ - 629 1 {tho 


T : 
Oze > GUY 


oce’ RoC ct 


1961-0961 (161) oo2t ay jana salen s 


vrriwiy 
vo 
Ing prisrdwy 


. SADPIINS 
spouaug 
DHasMey rvads 


(otz-tet) 
oon - Soy 


L961-AS4I (t6t) 0021 (ptz) o0F 


woud 
-tu0duoy 
sah yog 


spouaud 
DISHED arvads 


(te27 Ut) 
aro" 00L 


OL61- 1941 (zoe) €12 (cote! ost 


(905* ADS) 
000° OSr'E 


furdwoy 
(ig uns 


(62-902) 
v9F - 619 


dtasrey ivads Ci61-S961 (r9n2) cot 


0 
0 
03 
ns 


rivses VO TOQUE} 


part 
-(h3n 10H 


(n62-261) 
0S6 - 059 


(n92" SAG) 
ona’ o92'9 crriwny 
rurury 


ieus 


(ec2-tal) 
one = 999 


sjouaud 2061-2961 (rez) nocl 


(cl2-Scl) 
Ue - £45 


spud 
ssauny 

saprsoyy 
sucgse20Ip Ay 


9L61-ELAI (202) *°C99 


Ssuitn 2 
aAc|}sionon 
piri 


(9¢9° bic) 
00° 616°1 


rAd 


C(61-8S6I (ic) OO (202) ¢99 vogue; a 


saren Aptg : bl -69R1 (soz) €29 SULA 2 
pursy | (006° C0) hued) 
yrIsney 000° U6¥ (n92-Ay1) ubhyy 
rio bi -S961 (a°At) ari 256 > USS (poz) 019 vosduy 


(201-991) 085-StS te Vian 
aisem (risasmpuy | 26" Zt) (reo) (O12-61) .689-, REF ifsotseg 
DtISHED wads oon nz | WEl-0761 051 910 "ay JAAPY 1105399 snoseH 
PIsen 10 (-™) Sqana] votiatuy (Arps) Aepssjaq (Pe qx) asd ($s91aH) 2904 4 | Asunuy | aay (Par 
adky farratuy 10 potvag aien BINSSAIA PRIN peasaaqvy volt Auromyy 
jotew roo votatuy ahesary | - [pan wrutety auo7 vor oafuy pron (tan 


: ots uy mes 


| iat: Li ae ce oy 
a 


[ we ; 
a Pog 
= ~ s i: 
4 ; 0 7 J 
\ oe , ei 
© a 
2 ; | 
ile ie 
© , 
x 4 ss 
3 4 
»% f +f . } 
! = | ine 


: 
| 
7 
EI 
a0 
ct 


Plympton 


‘ 
o_o ww wm nmeananawnweewe Seer ™ 


10 — Well 1.0. Number 
mw — Industrial Waste 
Injection( see taht) 
*& — Cavern - Washing 
Brine Injection / 
@ — Oil-Field Brine 3 
Injection 
A — Oil-Field Brine 
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Location of disposal wells in part of 
Lambton County (From URM, 1984) 
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3. Historical and Present Quality of Water and Sediments and their 
Impact on Biota Along the Length of the St. Clair River 


Heavy urban and industrial development and use as a transportation 
corridor have contributed to water quality impairment in the Great 
Lakes connecting channels including the St. Clair River. Although 
conventional water quality in these areas has improved since the 
1960's, pollutants such as heavy metals and persistant organic 
compounds (e.g., OC Pesticides, PCBs) remain in the fish and 
sediment and water in amounts at times exceeding jurisdictional 
objectives or guidelines. A brief description of the nature of the 
problem is outlined in the table below (Water Quality Board 1985). 


NATURE OF THE PROBLEM 


Types of Problems Possible Sources of 
Encountered the Problems 
Conventional Pollutants Municipal Point Sources 
Heavy Metals Industrial Point sources 
Toxic Organics Combined Sewer Overflows 
Contaminated Sediments Groundwater 


Biota Impacted 
Beach Closings 
Fisn Consumption Advisories 


Bacterial contamination from combined sewer overflows at Sarnia 
limits local recreational use. 

r 
Residual sediment contamination and, to a lesser degree, industrial 
discharges are slowing the recovery of the benthic fauna, adjacent 
to and downstream of the petroleum and petrochemical complex in 
Sarnia and Moore Township. 


Trace organic contamination of water, sediment and fish identified 
but significance not known - studies proceeding. 


Sediments in several locations along the Ontario shoreline of the 
St. Clair River remain contaminated with trace organics, PCB and 
heavy metals and require confined disposal if dredged. 


Water 


The St. Clair River is subject to industrial discharges from 
refineries and petrochemical plants amounting to a total flow of 
500 million gallons/day or 0.5% of the total river flow. Most of 
these discharges take place in the nearshore area wnere limited 
mixing is coupled with the build-up o£ contaminants due to multiple 
sources (about 20 direct outfalls to the river). 


a> : eo 
’ ia eer LOR 


aire? « enefYoeus nade Deedes sod notdenimagneo feisesses 
sa) feoalsasyoes Ieoal esial! 


x | 
‘vi xtuutied \eorpe® yetmaf p07 . orn nol Jeniosinee sosmites lauhlast 
eethe yatwal cleat ete fo \ooveoes acy griwole ess eoptariels 

~~) telqnty IepdaeenOstog ek muaiosjey xt $0 mbazanwed “tne OF 


al etch tem sie’ 

in i3. meat deld team g7ese~ 3 podjedimatnes pine wer? 
we gelteate ~ pwon Jor sataolRingle aod 

ou 36 enbjegete ons anciiex Ltevevse Al eonanibed, 


te e .etl een WORDS. Mode, marks olewex sevis geld ‘of 
sbaphes 34 Semoged tank ince esivpez tne adecom \veort 


-26- 


Total pnenol levels along the Ontario shoreline are now within the 
1978 Great Lakes Water Quality Agreement Ojective. This 
.compliance was achieved as a result of the introduction of 
biological oxidation units by most of the industries in their 
process streams prior to effluent discharge to the river. 


The Ontario Ministry of the Environment intensiv2 programs during 
1982-84 indicated that chlorinated organics such as 
hexachlorobenzene (HCB), octachlorobenzene (OCB) were detected in 
parts per trillion levels in nearshore river waters. These 
compounds were found to persist along a 2-km reach of riverfront 
from the Township Ditch to the Dow/Suncor property line. Shell 
Canada and Petrosar Limited effluents have also contributed to the 
persistence of these compounds. 


On occasion, concentrations of chlorinated contaminants have 
approached parts per billion levels and resulted in exceedances of 
proposed objectives or criteria for the protection of aquatic life. 
The magnitude of exceedance was up to 370-fold for HCB, 13-fold for 
HCBD and S-fold for OCB. No transboundary pollution occurs fram 
the Ontario discharges downstream as far as the river mouth delta. 
In the river delta, however, traces of these compounds occur in the 
South Channel where transboundary movement to the State of Michigan 
is prevalent. In this channel, contaminants sucn as HCB, are 
mainly associated with the water phase. 


Environment Ontario's Drinking Water Surveillance Program (DWSP) 
indicates that no organic compounds have been found to exceed the 
Ontario Drinking Water Objectives or other health-related 
guidebines. Dibenzo-p-dioxins -and dibenzofurans have not been 
detected in any form in any treated water samples. 


Sediment 


St. Clair River sediments are generally characterized by sand and 
gravel overlying a clay hardpan. Shoreline development such as 
landscaping and construction of docks and breakwalls in the mid 
1970's have likely resulted in increased amounts of sand an 
crushed stone along the immediate riverfront of the Chemical 
Valley. 


The Ontario Ministry of the Environment investigations in 1983 and 
1985 indicated surficial sediment contamination with heavy metals 
(particularly mercury, although decreased significantly in recent 
years), PCBs (uo to 3000 ug/kg), HCB (up to 600 ug/kg) and OCS (up 
to 580 ug/kg). Total chlorinated dibenzo-o-dioxins (CDD) and total 
chlorinated dibenzofurans (CDF) have been detected at levels of 5 
and 22 ppo, resoectively. Wo tetradioxins, nor 2, 3, 7, 8-TCDD 
were detected in these sediment samples. 
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These contaminants were found to be localized in a reach of 1.5 km 
length along the Polysar/Dow riverfront. Sediments in the vicinity 
of the Walpole and Wallaceburg water intakes contained relatively 
low levels of Octa - CDDsS and Octa CDFs, no PCBs, but 
hexachlorobenzene levels ranged fran 100-200 ppb. 


During the 1977 St. Clair River Organics Study, oil globules were 
observed in the bottom sediments. These globules were attributed 


to spills from freighters, docked ships during cargo handling and 
industrial sources. 


Using technology developed in 1984 and 1985, analysis of an oily 
layer above the sediment showed elevated levels of chlorinated 
Organics (mainly tetrachloroethylene in ppm rarge). Total 
chlorinated dioxins in the 1985 samples amounted to an average of 
35 ppd and the total chlorinated dibenzofurans averaged 81 ppb. 
This oily layer and associated contaminants were localized amd 
confined to an area of 20 x 50m in the vicinity of Dow Chemical. 


The attached 2 tables provide data on: (1) sediments from the St. 
Clair River south of the CN tunnel (collected in 1984 by NWRI); and 
(2) results of the analyses of 1984 and 1985 samples of the oily 
layer off Dow. 


Biota 


Benthic community structure analyses by the Ministry of the 
Environment in 1968 and 1977 revealed the resurgence of bottom 
dwelling life forms along the Ontario shoreline of the river; 
however, there was a zone of severe impairment (5 km long x 78 m 
wide) along the chemical valley waterfront. During May 1985, an 
update of biological conditions of this area indicated signs of 
further improvements as evidenced by the presence of organisms 
indicative of good water quality. A repeat of this biological 
survey in November 1985 suggested that there was little change 
between seasons with the exception of a degraded area (20 x 50 m) 
in the vicinity of Dow's lst Street sewer complex. The remaining 
portion of the river, as well as the entire U.S. shoreline, 
exhibited healthy benthic communities not affected by the 
industrial discharges. 


Programs using clams introduced to the river in cages and 
collections of fish, such as the young-of-the-year spottail 
shiners, have confirmed the findings of water quality orograms 
indicating that chlorinated organics are prevalent at elevated 
levels in a 2-km section of the waterfront from the Township Ditch 
to the Dow/Suncor property line. The caged clams data further 
reveal that the impact of upstream sources of PCBs, OCS, HCB, HCBD, 
QCB may extend as far as Port Lambton, 35 km downstream from the 


Chemical Valley. 


The spottail shiners data indicate a decline of HCB levels from 406 
ng/g (ppb) in 1979 to 6 ng/g (ppb) in 1983. Polycyclic aromatic 
hydrocarbon (PAH) residues in spottail shiners collected downstream 
from Suncor total 4.6 ng/g (wet weight whole fish) and the 
percentage of known or suspected carcinogens was about 42% of the 
total PAH level. 
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NWRAL 
RIVER SEDIMENT ANALYSES . 
FROM BOTTOM OF ST. CLAIR RIVER 


1984 
Parameter No..<0f Stations Concentrations (ppb) 
Detected Average Range 
Hexachloroethane 8 IaN9 G9.028-43 - 
Hexachlorobutadiene . La 8 5, Ss2e0 0.99-49, 000 
Pentachlorobenzene 16 | 353.9 G.14-1800 
Hexachlorobenzene fel rae cauad 2.0-23,00G 
Octachlorostyrene | 19 ; O70 od. G.24-3,900 


Total PCB's Tt 3,559.9 2.0-14,000 
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ST. CLAIR RIVER 
SLUDGE SAMPLE ANALYSES 


(1984 and 1985 samples) 


1) Parameter Py sk Concentration (ppm) 
1984 1985 
Hexachloroethane 1490 1,100 
Hexachlorobutadiene 1100. 1,609 
Pentachloropropene 76 6G 
Tetrachlorobutene 4g 
Hexachloropropene 176 
Pentachlorobutadiene 250 49 
Hexachlorobutene 6G 
Tetrachlorobenzene 50 
Diphenyl Ether 49 
Pentachlorobenzene 75 
Hexachlorobenzene 60@ 1,290 
2,4-D(Ester Acid?) 5d 
Dibutyl Phthalate 36 
N-Dichloromethyl- F 80 
Pentachloroaniline 
Octachlorostyrene 189 7G 
Napthalene 17G 
Pentachloropropane : 19 
C4 Biphenyl 13 
Methyl Phenanthrene : 9 
Sulphur (Sg) . . 36 
Fluoranthene 14 
Pyrene 15 
C16 H 13N PAH 12 
Perchloroethylene , 35,000 >100,9090 
Chloroform 309 
1,1,1-Trichloroethane 1,100 
Carbon Tetrachloride > 25,000 
ii) Parameter * Concentration (ppd) 
1984 1985 


Tetrachorodibenzofuran 


584.2 30 
Tetrachorodibenzodioxin 18.2 32 
Pentachorodibenzofuran 6.9 ND* 
Pentachorodibenzodioxin Det 68 
Hexachorodibenzofuran 14 ND 
Hexachorodibenzodioxin y Hat ND 
Heptachorodibenzofuran Laz 28 
Heptachorodibenzodioxin 24 ND 
Octachorodibenzofuran 266 28 
Octachorodibenzodioxin 18¢ 14 


*ND - not detectable 
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Data obtained from the analysis of emerald shiners in 1985 at three 
locations in the St. Clair River (Blue Water Bridge control, 
downstream from Suncor and Stag Island) revealed no traces of 
tetrachlorinated dibenzo-dioxins. There was indication, however, 
that Lake Huron may be a source of tetradibenzofurans, since the 
control station indicated a level of 1200 pot. Similarly, svort 
fish analysis revealed a level of 4 ppt of 2, 3, 7, 8-ICDD (with a 
maximum of 9 ppt) in channel catfish from Lake Huron. 


The Ontario Sport Fisn data base for the St. Clair River contains 
information on persistant contaminants such as mercury, PCB, mirex, 
Organochlorine, pesticides and 2,3,7,8-TCDD. Consumption 
advisories on the data base are published in the "Guide to Eating 
Ontario Sport Fish". 


At present, certain species and sizes are advised for limited or 
non consumption based on mercury (22 cases) and PCB (7 cases). No 

specimen tested exceeded (or in fact approached) the Canadian 
Federal tolerance of 20 ppt for 2,3,7,8-TICDD. 


The advisories for mercury and PCB are presently less restrictive 
than in previous years due to declining levels of both substances. 
More recent samples of various species of sport fish were analyzed 
for hexachlorobenzene and octachlorostyrene. Low levels (poo) of 
these compounds were found; health advisory levels for HCB and OCS © 
are currently not available. 


During July 1984 samples of the attached algae Cladophora were 
collected by the Ministry of the Environment fron five shoreline 
sites in the St. Clair River bordering the industrial complex at 
Corunna (Shell Canada/Ethyl Corp. of Canada/Petrosar) and analyzed 
for heavy metals and PCBs (triplicate analyses). For comparison, 
a background control sample of Cladoohora was also taken upstream 
of Sarnia. Results show the oresence OF a number of contaminants 
(i.e., nickel, selenium, barium, copper, chromium, manganese, 
lead, arsenic, mercury, PCBs) at levels above background in the 
vicinity of Corunna; and of these contaminants, point source 
loadings of selenium, lead, mercury, PCBs are indicated. 


* gy ote toes bares Ieseey “a 
ae nS en saboqmerso, oi 
Tes SD seg Of fo sonpales faethe 


a Ride weal 6%) tee yeas wd eslzonlohd ae 
SRE dipet ot mt sisey eeoivexy ADD 
wey ik gill i ee 3S ee ee 
.- tie tlevsal, yoo tne. ofecrscoioleosxed Go} 
cS iva oH tol eins thao) slew shoe seat 


sQicallove Jon yishe vie See 


2 140m mit T> solorsa be] ylot Gilad 
wi: 4 We at) Bo vitciniM es ys besos len 
7 is TPE f=} sebree! spv lk tia 8 oa al wild 


VAylcme Lhe (deme? Wer .Gae? fyirT\sheneD (feet) ane 
SGiae) s625 few clesem aa 
% rigest losSare 


stuinbiens jn S97) Sct wale s2fuess §=6.eleveee ¥0 
é¥y mms > Rite! .twireise , led Gpeed 
af ar povtalliiek 76 ey ee ee En ees = | ¥ 

wwrTwaeswe "alee o2ern 3 ie 3 tama ia ytinisiv 


eteliey act GEAR wyntbas .teet uminsise % eguiiead 


s0ah « OA 7 r V4 


-15- 
HAZARDOUS WASTE TRANSBORDER MOVEMENT IN THE SARNIA AREA 


The majority of tne hazardous waste entering the country at Sarnia 
is destined for the Tricil waste management facility in Corunna, 12 
km southeast of Sarnia. In 1977 an estimated 2,400 cubic meters of 
imported waste was disposed of at Tricil. This wolume has 
increased steadily to 22,000 cubic meters in 1984. The wastes 
disposed of at Tricil came from the U.S., 80% coming across the 
Blue Water Bridge at Sarnia. 


The Tricil Corunna facility is comprised of a hign temperature 
liquid injector incinerator and a controlled solid waste landfill. 
They are licenced by the Ontario Ministry of the Environment to 
receive oily water, acids, alkalis, waste oils, organic solvents, 
amines, glycols, other organics (except PCBs) and other inorganics, 
Digments, paints, printing and adhesive wastes. 


The Ontario Ministry of the Environment have undertaken a computer 
search of waste movement records prior to 1977 to see if there were 
any discrepancies or unusual movements by Dow or other Sarnia 
companies. None were found. 


Wastes moving internationally, interprovincially, or 
intraprovincially must be manifested, as of July 1, 1985, in 
accordance with the Transport of Dangerous Goods Regulations, and 
Ontario Regulation 309. The manifest systen is a “cradle to grave" 
means of tracking wastes, with the responsibility placed on the 
generator for its ultimate disposal. There is also a 
prenotification requirement for wastes entering Canada. The nature 
of the waste: and its destination must te identified by the 
generator in. the prenotification which must be submitted annually. 


International and interprovincial mmvement of wastes is federal 
responsibility under TDGA. Interprovincial mvement is the 
resoonsibility of the province. Licensing of waste haulers is done 
by the province under agreement with Transport Canada. 


Under TDGA all industries that offer hazardous wastes for Transport 
in quantities over 500 kg or in bulk must register every five years 
witn the Transport of Dangerous Goods Office of Transport Canada. 
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REMEDIAL ACTIONS AND SCIENTIFIC STUDIES 


i 


Perchloroethylene Spill 


Dow Chemical spilled an estimted 9,489 gallons of 
perchloroethylene, of which 5,588 gallons were recovered 
from catch basins on Dow's property and from the river. 
Approximately 2,590 gallons reached the St. Clair River at 
Sarnia between August 13 and August 16. The estimate is 
based on MOE's modelling of the spill. 


On August 14, Dow Chemical found high levels of 
contaminants in a sample taken the previous day from one of 
its sewers which leads to the St. Clair River. The company 
informed MOE about the problem the same day. 


The company began a suction cleanup of the heavier-than- 
water liquid on August 16, and recovered about 5,599 
gallons from the river sediment and sewer catch basins. 


MOE-Sarnia has advised local municipalities of its testing 
program and provided analytical results to local medical 
officers of health. Information has also been provided to 
the Michigan Department of Natural Resources, Health and 
Welfare Canada and Environment Canada. 


MOE concluded the investigation and on September 34 Dow 
Chemical Canada Inc. in Sarnia was charged with six counts 
under Ontario's environmental legislation. Dow pleaded not 
guilty to the charges and a trial date of January 15-16 was 
set for Sarnia Provincial Offences Court. 


Four charges (under Section 16(1) of the Ontario Water 
Resources Act) are laid for discharging perchloroethylene 
into the St. Clair River on four days during the week of 
August 12, 1985. 


Two other charges (under Section 13(1) of the Environnental 
Protection Act) are for causing harm and material 
discomfort to people as a result of the chemical spill. 


Raw water samples taken September 3 at Walpole Island and 
Wallaceburg contained 2-7 parts per billion 
perchloroethylene. The World Health Organization's 
tentative criteria for drinking water is 18 parts per 
billion. Nothing was detected in samples from Stag Island, 
Belle River, Windsor, and Amherstburg. 
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*DOW=. DOW CHEMICAL CANADA INC. 


Vidal Street, P.O. Box 3030, Sarnia, Ontario, N7T 7M1 


October 23, 1985 


2. DOW'S PROPOSAL FOR REMOVAL CF ST. CLAIR RIVER SEDIMENT 


1. Because there is visual evidence of perchloroethylene (PCE) 
trapped in the St. Clair River sediment near Dow's First St. ares 
outfalls Dow proposes to remove the loose PCE contaminated 
sediment in this area. 


2. The area of sediment removal is defined as a 150' X 150' area 
bounded on the east by Dow's seawall and on the north by an 
extension of our property line with Polysar. This area was 
Gefined by a visual inspection using divers. A rope grid is 
currently staked to the river bottom in this area. The 150' X 
150' area includes the 30' X 100' low area of particular concern 
to the ‘MOE. The average depth of sediment in this area is 
estimated to be 6" so approximately 450 cu. yds. of sediment will 
be renoved. 


3. Sediment will be removed by means of high powered vacuum trucks. 
One truck will be positioned on a stabilized barge in the river 
and another one on shore near Dow's Third St. outfall. Sediment 
will be sucked from the bottom through hoses into the truck and 
then transferred to a watertight Dinosaur bucket on a small 
transfer barge. The small barge will then be moved to the Thir 
St. outfall area where the material will be removed from the 
bucket by the second vacuum truck. The end of the hose will have 
a special nozzle attachment and valve which will be operated by 
divers at the botton. 


The job will be carried out working from north to south and east 
to west. Any large debris encountered (e.g., rocks, tree stumps) 
i111 be moved aside but not removed. 


4. No downstream impact is expected. As an additional precaution 
during the sediment removal process a series of grab samples will 
be taken daily approximately 2 hours after the removal work has 
started. The samples will be taken epproximately 3' from the 
bottom of the river at the following locations: 


1) one sample upstream of work erea 


2) two samples approximately 1000' directly downstrean from 
work area 


WW 


3) three semples elong & transect at Dow's south boundary with 
Suncor 


4) one sample from the LIS # 8 station south of Courtright 


The samples will be analyzed by Dow for perchloroethylene (LOD 0.1 
ppb). The data will be assessed by Dow and the MOE prior +o 
starting the next days work. The MOE will seaple drinking water 
intakes downriver before and curing the removal operation. Dow 
will analyse the samples for PCE. All samples will be subject to 
random cresschecks by the MOE lab. 


The following criteria will be used for purposes of the monitoring 
programne: 


a) 1-day-SNARL = 2300 ppb PCE. This level not to be exceeded eat 
Dow-Sun boundary. 


b) 10d SNARL = 175 ppb PCE. This level not to be exceeded at 
the Em boundary 8s an average caily concentration over 
the duration of the programme. 


c) TO-yr. W.H.O. Criteria = 10 ppb PCE. This level not to be 
exceeded at any of the drinking water intakes. 


Disposal of the removed sediment will be as follows: 


a) Material from vacuum trucks will be stored in a clay-lined 
pond in Block 120 where it will be allowed to settle. 


b) Clear water will be decanted and tvansferred by vacuum truck | 
to Plant 35 for processing by CFX. 


c) The remaining solids will be streem-stripped to remove the PCE 
and then lendfilled at Dow's Scott Road lendfill site. The 
PCE removed will be recycled through the CPEC system for 
recovery. 


The estimated timing of this project is as follows: 


a) The removal operation should take approximately two weeks 
subject to weather conditions. 


b) Treatment of decanted water end sediment will take somewhat 
longer. It is estimated that 8 - 9 months may be necessary to 
process this material beceuse of winter freeze-up. 


1985. 


c) The starting date is tentatively scheduled for October 28, 
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Disposal of Dredaed Material 


MOE will be informed prior to commencing disposal 
of dredged material. 


Water: 


Water phase directed to Chlorinatee Products 
Ecology column (CPEC). 


Based on low solubility, no dioxin is expected in 
the water phase. 


CPEC considered 938% efficient in perchloroethylene 
recovery. Water discharge from CPEC to sewer should be less 
than 2 ppm before dilution in sewer. 


If water phase does contain dioxin, dioxin would 
strip with perchloroethylene which is directed to the 
chlorinated solvents reactor. 


The dioxin fraction would become a component of 
the heavy tars generated in the reactor which are subsequent- 
ly destroyed in the Thermal Oxidizer (TOX Unit) which is 
considered capable of destroying dioxin. 


Sediment: 


To be transferred by bucket to a steam stripper. 
Condensed volatiles from stripper directed to CPEC. 


Dow is cf the opinion that most dioxt n will remain 
with solids rather than strip off. 


Any dioxin which may be stripped with the perchloro- 
ethylene will go ultimately to the TOX unit as above. 


Anticipated that perchlorocthylene remaining in 
solids after stripping will be less than 1000 ppm. 


Landfill: 


Scott Road site is approved for chlorinated solids 
and hazardous materials. 


Dioxin should not leach from soiids. In the event 
it does, leachate treatment by activated carbon filter bed 
will control. 
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Ministry 


of the 
Environment 


Ministere 
de 
| Environnement 


Southwestern 
Region 


985 Adela:de Street South 
London Ontario 


Région du 
Sud-Ouest 


935 sud, rue 4ce'2ce 


London (Ontario 


NEE 1V3 N6E 1V3 
519/681-3600 519/621-3600 
November 8, 1985 


Dow Chemicai Canada Inc., 
Vidal Street, 

tr. D. BOX SUSU, 

Sarnia, Ontario. 


N7T 7M1 
Attention: Mr. S. Bolt 
Dear Mr. Bolt: 


This letter will confirm the Ministry of the 
Environment's approval of your company's proposal of October 
23, 1985 and the additions to ix of November 5, 1985, for 
the removal of contaminated sediment on the floor of the St. 
Clair River edjacent to your company's property. This 
approval is subject to the procedures outlined in your 
proposal and the following conditions: 


ce The procedures for removal of material from the river 
bottom, its transfer to the barge, its transfer from 
the barge to the vacuum truck, and its placement in the 
pond on Dow property be in accordance with requirements 
of the Ministry of Labour for protection of workers. 


2. The sampling program during removal will be carried out 
as follows: 
(a) One sample to be taken 1000' upstream of work area 
at mid-depth 125' from shore. 
(b) At a transect 1000’ downstream from work area 
samples will be collected at a lateral distance of 
25t 6125", 225’ from shore and entail the follow- 
ing: 


hourly sampling for suspended solids at the 
1000' location (25', 125", 225° from shore) 
at surface mid-depth and sediment water 
interface. 


(i) 
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Dow Chenicai Canada Inc. - 3 - November 8, 1985 


ed | 


(ii) Every two hours, starting one hour before 
work start up and for duration gf the first 
three operating days, samples will be analy- 
sed for perchloroethylene at mid-depth and 
the seciment water interface. (A decision 
will be made on the sampling frequency and 
locations based on the results of the first 
three days samples). 


Three samples should be taken along Dow's south 
boundary with Suncor on a transect from shore at 
25', 125' and 225'. These samples should be taken 
at the sediment water interface and at mid-depth. 
Samples should be taken 3 times/day (early morn- 
ing, after start-up; mid-Ccay and late afternoon). 
A decision will be made on the sampling program 
based on results of the first 3 days operation. 


(d) One sample should be taken from LIS #8 station at 
Courtright (mid-depth). 
at The removal of material will stop at the direction of 


MOZ if monitoring indicates the criteria have been 
exceeded or additional information is required by MOE. 


AG Liquid level in the storage pond shall be maintained 
below ground level. 


And recognizing the following actions will or have formed 
part of the clean-up project: 


(1) 


(2) 


(3) 


(4) 


A MOE diver will observe the clean-up work as it 
progresses. 


Temporary facilities for treating with powdered 
activated carbon installed at Walpole Island and 
Wallaceburg will be placed in operation during the 
test stages and should monitoring indicate the 
presence or likely presence of perchloroethyelene 
in the raw water supply the treatment would 
continue. 


Air samples will be collected at the storage pond 
to monitor air emissions. 


Borehole results from the storage pond bottom have 
been assessed by the MOE hydrogeologist and 
confirm the integrity of the pond to contain the 
sediment material removed from the river. 
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Dow Chemical Canada Inc. - 32- November 8, 1935 


- {5) informxtion on the daily sampling will 
to the MOt, municipalities and Michigaz 
Of Natural kKesources. Communication with Mi 
DNR (and the U.S. Environmental Agency} has 
established for this project. 


(6) Samples of raw and treaced water will be collected 
at Wallaceburg and Walpole Isiand during the 
clean-up project. 


The Ministry may require some changes or addition- 
al information as this work proceeds. Conm 
every phase of the clean-up is importenrt. mn this regard, 
our contact person will be Mr. K. Haniff& (336-4030) of our 
Sarnia Office. Back-up contacts should be cbtained from Mr. 
Hanirr. 
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3. St. Clair River Pollution Investigation 


Environment: Canada 


OBJECTIVE 


To comprehensively define the extent of contamination in a 3 km. 
reach of the St. Clair River, (on the U.S. and Canadian sides of 
the river), which presently exhibits 'tarry patches' of 
organochlorine waste and highly contaminated sediments. 


PRIORITY ACTIVITIES 


: Collect sediment samples along 10 transects; 2 above the CN 
tunnel and 8 downstream.  Transects below tunnel will be 
located on lines already established by the University of 
Windsor. Six sediments samples will be collected from each 
transect, 3 on each side of the river, for a total of 60-: 
samples. 


2 Water samples will be collected from 'deep holes' in the 
St. Clair River delta around Walpole Island. Preliminary 
evidence suggests these could be deep groundwater sources 
(karst springs). 


3. Collect samples from 18 to 20 industrial effluent point 
souces on the Canadian side of the St. Clair river, within 
the 3 km. stretch south of the CN tunnel. ' 

PARTICIPANTS 

Environment Canada 
- Office of the Regional Director General 


- National Water Research Institute 
- Environmental Protection Service - Ontario Region 


Work Schedule (tentative) 


Sampling: November 3 to December 2, 1985 
Analyses: December 2 to December 16, 1985 


DOE Report: December 20, 1985 


Ongoing Activities (coordination and consultation with) 

Ls University of Windsor, Great Lakes Institute, — 
hydrogeological studies of groundwater seepage into the 
bottom of the St. Clair River. 

Contact: R. Patterson (NHRI) 


2< St. Clair River water column sampling and analyses. 


Contact: B. Oliver (NWRI) 
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Suficial river water analyses for volatile organic 
industrial effluents. 


Contact: kK. Kaiser (NWRI) 


Underwater video photography along University of Windsor 
transects in the vicinity of the previously observed ‘tarry 
pDatcn”. 


Contact: kK. Rodgers (NWRI) 


Co-ordination with ongoing MOE investigations of sediment, 
water and benthos. 


Contact: F. Fleischer (MOE) 
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PROVINCIAL (MINISTRY OF THE ENVIRONMENT) CURRENT STUDIES 


Surveys of (May ‘85, Nov. ‘'85) St. Clair River benthic fauna and 
Sediments to assess improvements’ due to remedial measures and 
impacts of chemical spoils. 


Sept. 23-28/85 intensive survey downstream of Dow Chemical to 


eee impact of tetrachloroethylene spill on water, sediments, 
lota. 


Development and testing of a fate model using a typical organic 
compound discharged into the river to discern concentrations in 
sediments, water and biota. 


1984 and 1985 survey of tributary inputs of trace contaminants. 


Report | on bacterial conditions along the Sarnia waterfront, 
assessing impact of developments at Sarnia Bay on the dispersion of 
discharges from storm and combined sewer overflows. 


Report on 1983 sediment and benthos survey in Lake St. Clair. 


Analyze 1984 sampling of trace organics and 1984 clam 
biomonitoring. 


Investiage industrial and municipal sources and quantify loadings 
Of contaminants of existing or potential concern at major 
facilities in the connecting channels and Lake St. Clair. 


Investigate non-point sources of pollytion in the study area 
watershed to quantify by source type tne loadings of contaminants 
of concern reaching the connecting channels and Lake St. Clair from 
tributaries. 


Stratified water quality sampling at 2 major tributaries (Sydenham 
River, Thames River) for annual nutrient and contaminant loading 
estimates. 


In-place Pollutants Program: Survey sediments, benthic organisms 
and sculpins to determine impacts of contaminants in sediments on 
water quality and aquatic biota; benthic surveys to determine 
toxicity of contaminated sediments on aquatic biota; reporting on 
1984 sediment and macrozoobenthic surveys to asses the impact of 
in-place pollutants on several groups of macroinvertebrates and 
seasonal variation in contaminant body burdens. 


Collections of young-of-the-year spottail shiners from 10 
localities for point-source identifications, assessment of 
effectiveness of remedial measures, temporal trend assessment. 


Ontario Drinking Water Surveillance Program. Monitoring of 
inorganic and organic contaminants (6 times cer year) at raw, 
finished and distribution system locations. 


Sampling of raw water fron 3 municipal intakes (at Sarnia, 
Amherstburg, Kingsville) to monitor long-term trends relative to 
phosphorus removal programs. 


Sportfishn Contaminants Surveillance for development of Consumption 
Guidelines. Collection consists of edible portions from 257 adult 
fish. Collection also at Lake St. Clair and Southern Lake Huron. 
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5 EXECUTIVE SUMMARY OF THE UGLCC WORK PLAN 


BACKGROUND 


The Upper Great Lakes Connecting Channels consists of four 
navigational waterways. The St. Marys River connects Lakes 
Superior and Huron. The St. Clair River and Lake St. Clair 
flow into the Detroit River, connecting Lake Huron and Lake 
Erie. Heavy urban and industrial development, and the use 
of the channels as transportation corridors through one of 
North America's great inland waterways, have contributed to 
water quality degradation in these channels. Pollution 
problems, including mercury contamination in Lake St. Clair 
and phenols in the St. Marys River, were recognized in these 
areas as early as the 1940's. The designation of the 

St.. Marys, St. Clair and Detroit Rivers as class A areas of 
concern by the International Joint Commission (IJC) in 1981 
was based on evidence of significant environmental degrada- 
tion and severe impairment of beneficial uses. Although 
water quality in these areas has improved, persistent 
pollutants such as heavy metals, organochlorine pesticides 
and PCBs remain in the fish, sediment and water. 


In his November 1983 speech to the IJC meeting in 
Indianapolis, Indiana, the U.S. Environmental Protection 
Agency Administrator William Ruckelshaus announced a U.S. 
study on the St. Marys, St. Clair and Detroit Rivers, 
including Lake St. Clair, and invited Canadian support. By 
February 1984, the State of Michigan, Environment Canada, 
Department of Fisheries and Oceans, and the Ontario Ministry 
of the Environment had all agreed to merge their ongoing 
studies and develop new programs in conjunction with the 
U.S. agencies. The City of Detroit, also having ongoing 
studies, subsequently joined the effort. Since then the 
research and environmental laboratories of the various 
Canadian and U.S. regional and federal agencies plus those 
of several universities, are committed to providing the 
necessary support to determine the sources, fate and impact 
of toxic contaminants released to the connecting channels. 


STUDY PURPOSE 


The purpose of the Study is: 


1) to facilitate the development of remedial action plans; 
and 


2) develop a framework for long term understanding of 
ecosystem-contaminant dynamics for these waterbodies. 
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While considerable progress has been made in the control of 
pollution in the Upper Great Lakes Connecting Channels 
(UGLCC), these areas continue to be designated as Areas of 
Concern by the International Joint Commission (IJC). To 
identify and address the remaining problems in these 
geographic areas, Canadian and U.S. environmental agencies 
have agreed to embark on a three year study of the 

St. Marys, St. Clair and Detroit Rivers, and Lake St. Clair. 
The study will evaluate historical and current scientific 
data, augmented as necessary by coordinated surveillance and 
research efforts to identify and quantify the impacts of 
conventional pollutants and toxic substances from point 
sources, nonpoint sources (both runoff and contaminated 
groundwater) and tributaries on beneficial human uses. The 
resultant data will be used to recommend specific actions to 
address remaining and emerging concerns. . These recommenda- 
tions will provide guidance for the sponsoring agencies in 
their development of programs for management of pollution 
controls and for long term monitoring of the effectiveness 
of these programs. 


STUDY AREA 


The study area includes St. Marys, St. Clair River, Lake 

St. Clair, the Detroit River and the Western Basin of Lake 
Erie as it relates to impacts from the Detroit River. The 
tributaries to the above system will be considered as part 
of the study area if their individual study is needed to 
accurately define specific sources and effects of contami- 
nants. In the case of contaminated groundwater and associa- 
ted waste sites, the study will be limited to those areas 
having present or potential impact on the water quality of 
the study area. 


PARTICIPANTS AND MANAGEMENT STRUCTURE 


The study will be conducted jointly by agencies of the 
Federal governments of the United States and Canada, the 
State of Michigan, and the Province of Ontario. The study 
is directed by a three-tiered management structure: the 
Management Committee, the Activity Integration Committee and 
the Study Work Groups. 
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The Management Committee consists of representatives of the 
principal U.S. and Canadian agencies participating in the 
study. These include the U.S. Environmental Protection 
Agency (EPA), Michigan Department of Natural Resources 
(MDNR), U.S. Fish and Wildlife Service (FWS), National 
Oceanic and Atmospheric Administration (NOAA), U.S. Army 
Corps of Engineers (COE), City of Detroit, Canadian 
Department of the Environment (DOE), Department of Fisheries 
and Oceans (DFO), and the Ontario Ministry of the 
Environment (OMOE). The responsibility of the Management 
Committee is to identify the issues and define the study 
structure, approve the study work plans, and approve the 


final study report for submittal to the participating 
agencies. 


The Activity Integration Committee (AIC) consists of the 
chairmen of the technical work groups plus representatives 
of U.S. and Canadian federal and regional governments. It 
is responsible for preparing and overseeing implementation 
of the study work plan and the drafting of the final study 
report. 


Members of the work groups are scientific technical experts 
from participating governmental agencies. They have major 

responsibilities for identifying, planning and coordinating 
the surveillance and research activities. 


SCHEDULE 


This project will proceed in several stages: planning and 
organization, lst field year, 2nd field year, and report 
preparations. The planning and organization activities were 
begun in early 1984, the completion of data collection and 
analysis is anticipated at the close of the 1986 field 
session, and the final report will be delivered to the 
sponsoring agencies in the Falkl of 1987. 


APPROACH AND ACTIVITIES 

In order to meet the objectives and goals of the Upper Great 
Lakes Connecting Channels Study, 68 activities have been 
proposed and grouped into 8 general categories. These are: 
point sources, nonpoint sources, water quality, sediments, 
biota modeling, data quality management and administrative 


support. 
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Because the focus of the UGLCC Study is to define remaining 
needs for regulatory and remedial actions, the activities to 
be implemented within the Study reflect the two broad 
categories of concern: toxic contamination and habitat 
destruction. The study will address problems of continuing 
inputs and of in-place pollutants (i.e. contaminated 
sediments}. Activities will assess the relative 
contribution to contaminant problems from industrial and 
municipal point sources, from agricultural and urban runoff, 
and from selected combined sewer overflows. Contaminated 
groundwater and hazardous waste sites that should receive © 
further study will be identified. In-place pollutants, 
i.e., those associated with sediments, may represent a 
source for downstream loadings, and their contribution to 
the overall problems will be evaluated. 


Estimates of loading of contaminants will be made as well as 
an identification of the nature (chemical and species) and 
location of the problem. As new problems are identified 
and better understanding is gained of the existing 
situation, the information will be relayed to appropriate 
agencies for follow-up. 


Habitat evaluations are needed to define both the problems 
and the solutions for maintaining the UGLCC for the highest 
attainable use. Destruction of habitat results from 
physical alterations as well as toxic influences. To bridge 
between toxic contaminants and habitat evaluations, some 
activities will identify and quantify ecosystem indicators 
and processes. These studies will assist in the 
interpretation of how contaminants have affected habitat and 
will also assist in the setting of priorities for subsequent 
remedial actions. 


The modeling output will be a mass balance model for 
contaminants that can be used as 2 management tool to assess 
the effectiveness of implemented remedial actions. Gross 
mass balance calculations for selected contaminants will 
also be made for the St. Clair and Detroit Rivers to 
determine if these areas act as a net source or sink for the 
compounds. 
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Intensive studies will be implemented on small segments of 
the UGLCC stystem, including mass balance determinations in 
the Trenton Channel area of the Detroit River, biological 
effects of in-place pollutants in the Detroit River, and 
hydrodynamic studies of the St. Clair and Detroit Rivers and 
of Lake St. Clair. The results of these special investiga- 
tions will contribute to a comprehensive understanding of 
physical, chemical and biological processes that should be 
incorporated into more general environmental models for the 
overall study area. 
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CONCLUSION 


Clean-up of Dow Chemical's perchloroethylene spill is currently; 
under the direct supervision by the Ontario Ministry of 
Environment. Environment Canada is providing technical advice 
and support as required. As a further precaution, the Joint 
Contingency Plan under the 1978 Great Lakes Water Quality 
Agreement was used to notify Canadian and U.S. agencies. MOE 
has taken precautionary measures in safeguarding drinking water 
supplies of downstream municipalities by distributing activated 
carbon powder for use in the treatment process throughout the 
clean-up operation. Also MOE is undertaking intensive water 
quality monitoring in river downstream from the site. 
Technical experts from Michigan Department of Natural Resources 
and U.S. Environmental Pollution Agency have been fully 
consulted and are on-site as observers orior to and during the 
clean-up operation. 


Environment Canada is proceeding to carry out a short (6 week) 
intensive investigation to determine the extent and sources of 
pollution to a 3km reach of the river directly downstream of 
the Canadian National Railroad tunnel in Sarnia. This study 
consists of three parts including a sediment survey, 
characterization of industrial effluents, and examination of 
selected karst holes in the river bottom as possible sinks or 
sources of polluted material. 


Upper Lakes Connecting Channel Study 


A four party (Environment Canada, Environment Ontario, Micnigan 
and U.35. EPA) study of tne Detroit, St. Clair and St. Mary's 
Rivers is currently underway. This study began in 1984 as a 
joint effort designed to define the sources and environmental 
effects of pollution to those interconnecting channels. 
Jurisdictions have undertaken this study as the basis for 
Remedial Action Plans to be develoved to address these Areas of 
Concern for submission to the International Joint Commission in 
the continuing implementation of the 1978 Canada-U.S. Great 
Lakes Water Quality Agreement. Also this study will capitalize 
on activities previously mentioned in tnis report. 
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ESSO PETROLEUM CANADA APPENDIX 


Located in Sarnia, this petroleum refinery discharges 
directly to the St. Clair River. The company has met 


ministry Petroleum Refineries Effluent Concentration 
Guidelines, 


In 1970, one Control Order was issued to the company for 
controlling hydrocarbons to the atmosphere, hydrocarbon 
were successfully controlled. Esso modified its fuel 
composition to meet Ontario Regulation 151/81 for sulphur 
dioxide emissions to the atmosphere. Regulation 151/81 is 
a special regulation used in Chemical Valley for the 
stringent control of SO9 levels. 


Storm water from the Esso site contains phenolic compounds 
and is a danger to aquatic life. Esso treats storm water 
in an on-site industrial treatment plant (BIOX). The 
company has never been prosecuted but has received two 
violation notices issued in 1984 for failure to operate its 
BIOX in an environmentally acceptable fashion. 
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PETROSAR LTD 


Petrosar Ltd., a petroleum refinery located in Corunna, 
discharges effluent directly to the St. Clair River. The 
discharge quality meets the ministry Petroleum Refinery 
Effluent Concentration Guidelines except for phenols. 


Phenols, which are toxic to aquatic life, continue to be a 
problem and are due to BIOX plant upsets. The company is 
making improvements to the BIOX system. 


There have been no Control Orders issued to Petrosar Ltd. 
but one was proposed concerning smoky flaring. The Order 
was dropped after the company proposed and installed a $6 
million abatement program. 


The company has never been prosecuted and is in compliance 
with Regulation 151/81 concerning sulphur dioxide in 
Chemical Valley. 
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ESSO CHEMICALS CANADA LTD. 


Located in Sarnia, Esso makes plastic resins and discharges 
its effluent directly into the St. Clair River. 


Esso's discharge meets ministry Industrial Effluent 
Concentration Guidelines and the company complies with the 
federal Vinyl Chloride Emission Regulation. However, there 
have been vinyl chloride emissions that have been reported 
to the federal government. 


A Control Order was issued in 1973/74 requiring treatment 
of wastewater to control organics which are toxic to fish. 
The company has complied with the order. Esso has never 
been charged by the ministry. 
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SHELL CANADA LTD. 


Located in Corunna, the refinery discharges to Talford 
Creek and then into the St. Clair River. 


The company's discharge quality met the Ministry's 
Petroleum Refinery Effluent Concentration Guidelines. 


A Control Order was issued in 1971 to control hydrocarbons 
to the air. The Order was met. A Program Approval was 
issued in 1981 for the company to meet Ontario Regulation 
151/81 for the control of sulphur dioxide in the Chemical 
Valley area. 


There have been no prosecutions against the company but a 
violation notice was issued in 1985 for failing to comply 
with the conditions on the landfill Certificate of Approval. 
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POLYSAR LTD. 


Located in Sarnia, the company makes synthetic rubber and 
discharges effluent directly into the St. Clair River. 


The discharge quality met all ministry requirements set out 
in a Requirement and Direction (R&D) issued in 1977. A $25 
million BIOX plant began operaton in 1983 and brought the 
company in compliance with the R&D. The 1979 St. Clair 
River Study identified high levels of benzene coming from 
the plant. Since the start up of the BIOX most benzene has 
been removed before entering the St. Clair River. 


Polysar was convicted in 1978 for a spill into the river 
and was fined $5,000. 
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FIBERGLAS CANADA INC. 


Located in Sarnia, the company manufactures glass wool 
insulation and discharges effluent into the Cole Drain 
which flows into the St. Clair River. 


The company's phenol discharge exceeds the ministry's 
guideline and the company has been fingered as the source 
of process water spills, which are currently under 
investigation. 


The Ministry has received numerous air pollution complaints 
about this industry. A Program Approval was issued in 1973 
for air particulate. An investigation of the industry is 
underway in anticipation of issuing another Control Order 
for particulate some time in 1985. The company has never 
been prosecuted by the ministry. 
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ETHYL CANADA INC. 


Located in Corunna, the chemical manufacturer discharges 
effluent directly to the St. Clair River. 


The company does not meet the ministry's new target: for 
lead. Excessive levels of chlorinated volatile organics 
have been identified in the final effluent and the company 
has been requested to find the source and to control the 
discharge. A Control Order may be required to complete 
this remedial action. 


There have been no prosecutions or orders issued on the 
company. 
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DUPONT CANADA INC. 
Located in Corunna, this compnay manufactures plastic resin 
. and discharges directly to the St. Clair River. 


The company meets ministry Industrial Effluent 
Concentration Guidelines. 


The company has never been prosecuted nor been placed under 
Control Orders but at one time experienced a noise problem 
that has since been rectified. 
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DOW CHEMICAL CANADA INC. 


Located in Sarnia, the chemical manufacturer discharges 
effluent directly to the St. Clair River. 


The company has identified occasional levels of benzene, 
styrene and ethyl benzene in its effluent and will require 
additional control to reduce these levels. The company is 
currently investigating appropriate controls. 


Levels of hexachlorobutadiene and hexachlorobenzene in one 
sewer have resulted in levels in the river that exceed 
World Health Organization desirable concentration of 10 
parts per trillion. The company is investigating further 
controls. 


Controls were issued on the company in 1971 and 1972 for 
emissions to the atmosphere, including chlorine. 


A condition was put on the company to monitor for trace 
organic compounds and the company has an action level of 
one part per million for total organic compounds. 


The company has installed abatement equipment to meet the 
federal Vinyl Chloride Regulation. 


Dow controls landfill leachate by carbon treatment. 
The company was charged with six counts under Ontario's 


environmental legislation in September, 1985 for a spill of 
perchloroethylene into the St. Clair River in August, 1985. 
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CANADIAN INDUSTRIES LIMITED 


Located in Courtright, this fertilizer producer discharges 
effluent directly into the St. Clair River. 


The company discharge quality met the ministry's Industrial 
Effluent Concentration Guidelines. 


A phosphate plant is to be closed in 1986/87 eliminating 
the need for gypsum ponds which produce radiation and 
fluoride. The ponds will be treated and capped. 


A control Order for the control of fluoride to the 
atmosphere was issued in 1970. Vegetation studies indicate 
elevated but not excessive levels of fluoride off company 
property. The company has never been prosecuted. 
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UNION CARBIDE CANADA LTD. 


Located in Corunna, this manufacturer of plastic resins 
puts its effluent discharge directly into the St. Clair 
River. 


Its discharge quality meets the ministry Industrial 
Effluent Concentration Guidelines. There have been no 
Control Orders or Prosecution of Union Carbide. 
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SUNCOR SUNOCO GROUP 


This petroleum refinery located in Sarnia puts effluent 
directly into the St. Clair River. 


Its discharge quality meets the ministry's Petroleum 
Retinery Effluent Concentration Guidelines, but does not 
meet the federal Guidelines for Petroleum Refineries. 
Instead of a Control Order to correct this situation, a 
condition on the Certificate of Approval for its $350 
million Hydrocracker Complex required the company to expand 
the biological treatment plant to improve plant effluent by 
November, 1986. 


A Control Order was issued to the company in 1971 for the 
control of hydrocarbons. The company has never been 
prosecuted but was issued a violation notice in 1985 for 
failure to comply with a condition on the landfill 
Certificate of Approval. 


The company is in compliance with Regulation 151/81 for 
sulphur dioxide emissions into Chemical Valley. All storm 
water from the company's tank farm is directed to the 
company's treatment plant to remove phenols which are toxic 
to aquatic life. 
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CABOT CARSON 


The company located in Sarnia produces carbon 


at block and 
discharges to the St. Clair River via the Cole Drain. 
Storm water exceeded discharge criteria but the company nas 


since installed a treatment device and now meets ministry 
Griteria., 


The company has a periodic particulate problem. MOE has 
requested the company to install monitoring equipment 
cesigned to eliminate bag house failure which is the root 
of the problem. 


No Control Orders have been issued on the company and they 
have never been prosecuted. 
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